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(54) LIQUID TREATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate resist edge 
stripping and eliminate residual resist, by supplying 
stripper for HMDS removal to the peripheral portion of a 
workpiece prior to a process of application film 
formation. 

SOLUTION: A stripper supply nozzle 4 is moved above 
the edge portion of a wafer 3 placed on a spin chuck 
which is rotatable on a rotary shaft 2 as rotational axis. 
The wafer 3 is turned, and further stripper for HMDS 
(hexamethylendisilazane) removal is supplied to the edge 
portion from the stripper supply nozzle 4. Then resist as 
treatment liquid is supplied from a resist liquid supply 
nozzle 5 to the wafer 3 to form a resist film as 
application film on the surface of the wafer 3. Edge rise 
liquid is supplied to the edge portion from an edge rinse 
supply nozzle 6, above the edge of the wafer 3, to 
remove the resist film from the edge portion. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can hot be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of supplying processing liquid to a processed object and performing 
liquid processing to a processed object The process which supplies processing liquid to the 
processed object which performed HMDS (Hexa methylen di silazane) processing, and forms the 
spreading film on said processed body surface, The liquid art characterized by supplying the 
exfoliation liquid for HMDS clearance at the periphery part of a processed object before the 
process which possesses the process which supplies a rinse to the periphery part of said 
spreading film, and removes the spreading film of said periphery part, and forms said spreading 
film. 

[Claim 2] The liquid art according to claim 1 characterized by using the solvent which has a 
polarity as said rinse. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of performing liquid processing to 
processed objects, such as a semi-conductor wafer, in a semiconductor device manufacture 
process. 
[0002] 

[Description of the Prior Art] In a semiconductor device manufacture process, spreading and the 
development which applies and develops resist liquid on the semi-conductor wafer (it 
abbreviates to a wafer hereafter) which is a processed object in the case of patterning by the 
photolithography technique are performed. 

[0003] In this spreading and development, since many resist liquid is supplied to the periphery 
part of a wafer, the phenomenon in which the resist film of a periphery part (edge part) becomes 
thick happens. For this reason, the so-called edge rinse liquid was supplied to the resist film of 
an edge part immediately after resist spreading, and the resist film of an edge part is removed 
(exfoliation of a resist edge). Exfoliation of this resist edge is indispensable processing in the 
positive resist which is the current mainstream. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the resist film of an edge part is not fully 
removed only by supplying edge rinse liquid. For this reason, in current, only an edge part is 
exposed and the approach which make it easy to exfoliate in the case of development is 
performed. 

[0005] In this approach, since the exposure process of an edge part increases, there is a 
problem that a throughput worsens. Moreover, since the chemistry magnification mold resist is 
used in recent years and the exposure process of an edge part is performed after PEB (Post 
Exposure Bake) processing, even if it performs edge exposure, the resist remainder may arise. 
[0006] This invention is made in view of this point, and resist edge exfoliation is easy and it aims 
at offering a liquid art with the sufficient effectiveness from which the resist remainder moreover 
does not happen. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention provided the following means. Namely, the process which supplies processing liquid to 
the processed object which this invention is the approach of supplying processing liquid to a 
processed object and performing liquid processing to a processed object, and gave the adhesion 
promoter coat, and forms the spreading film on said processed body surface, The process which 
supplies a rinse to the periphery part of said spreading film, and removes the spreading film of 
said periphery part is provided, and the liquid art characterized by supplying the exfoliation liquid 
for HMDS clearance before the process which forms said spreading film at the periphery part of 
a processed object is offered. 

[0008] Since according to this configuration exfoliation liquid is supplied to an edge part before 
applying resist liquid, HMDS is removed. For this reason, in an edge part, since it is in the 
condition that HMDS does not exist between a wafer and the resist film, the adhesion between a 
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wafer and the resist film falls relatively. Consequently, the comparatively thick resist film of an 
edge part can be easily exfoliated only by supplying edge rinse liquid. 

[0009] In the liquid art of this invention, it is desirable to use as a rinse organic-acid nature 
solvents, such as water-soluble solvents, such as the solvent which has a polarity, for example, 
ethanol, thinner, and pure water, a hexane, and an acetic acid, etc. Moreover, the thinner which is 
edge rinse liquid can also be used as a rinse. 
[0010] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a 
detail with reference to an accompanying drawing. Drawing 1 is process drawing for explaining 
the liquid art of this invention. 

[0011] In the approach of this invention, the exfoliation liquid for HMDS clearance is first 
supplied to the periphery part of the wafer which is a processed object. This supplies exfoliation 
liquid to an edge part from the exfoliation liquid supply nozzle 4, moving the exfoliation liquid 
supply nozzle 4 above the edge part of the wafer 3 laid on the spin chuck 1 pivotable as a 
revolving shaft in the revolution shaft 2 connected with the driving means which is not 
illustrated, and rotating a wafer 3, as shown in drawing 1 (a). In this case, when only the edge 
section takes clearance into consideration, as for the rotational speed of a wafer, it is desirable 
that it is 1000-2000. 

[0012] In this invention, the process which supplies exfoliation liquid to the edge part of a wafer 
3 may be before an adhesion promoter coat, and may be after an adhesion promoter coat. 
[0013] Subsequently, the resist liquid which is processing liquid is supplied to a wafer 3, and the 
resist film which is spreading film is formed on wafer 3 front face. As shown in drawing 1 (b), this 
moves the resist liquid supply nozzle 5 to the core upper part of a wafer 3, and supplies resist 
liquid to wafer 3 front face from the resist liquid supply nozzle 5. 

[0014] Since the wafer 3 is rotating the revolution shaft 2 as a revolving shaft at this time, the 
resist liquid supplied to wafer 3 front face is applied by the centrifugal force by breadth and 
thickness uniform all over a wafer toward an edge part from wafer 3 core. In this case, when 
resist thickness homogeneity is taken into consideration, as for the rotational speed of a wafer, 
it is desirable that it is 2000-3000. 

[0015] Subsequently, a rinse is supplied to the edge part of the resist film, and the resist film of 
an edge part is removed. This supplies edge rinse liquid to an edge part from the edge rinse liquid 
supply nozzle 6, moving the edge rinse liquid supply nozzle 6 above the edge part of a wafer 3, 
and rotating a wafer 3, as shown in drawing 1 (c). In this case, when only the edge section takes 
clearance into consideration, as for the rotational speed of a wafer, it is desirable that it is 1000- 
2000. 

[0016] By the approach of this invention of having the above-mentioned process, since 
exfoliation liquid is supplied to an edge part and HMDS is removed, in an edge part, HMDS does 
not exist between a wafer and the resist film, but the adhesion between a wafer and the resist 
film falls to it relatively. Consequently, the comparatively thick resist film of an edge part can be 
easily exfoliated only by supplying edge rinse liquid after resist spreading. 

[0017] In the above-mentioned approach, since the edge rinse liquid supply nozzle 6 can be used 
as an exfoliation liquid supply nozzle 4 when using edge rinse liquid as exfoliation liquid, it can 
consider as a configuration simple as equipment. 

[0018] Next, the example which clarifies effectiveness of this invention and which went to 
accumulate is explained. 

(Example 1) First, with the conveyance means, the wafer after an adhesion promoter coat was 
carried in to the spreading unit (coating machine), and was laid on the spin chuck installed in the 
spreading unit Subsequently, the edge rinse liquid supply nozzle was made to approach an edge 
part rotating a wafer with rotational speed 1000, edge rinse liquid was supplied from the edge 
rinse supply nozzle, and HMDS was removed and washed. 

[0019] Subsequently, an edge rinse supply nozzle is retreated, the resist liquid supply nozzle was 
located in the center-section upper part of a wafer, and resist liquid was supplied from the resist 
liquid supply nozzle, rotating a wafer with rotational speed 2500. The resist liquid supplied to the 
wafer front face was applied by the centrifugal force by breadth and thickness uniform all over a 
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wafer toward the edge part from the wafer core. 

[0020] Subsequently, retreating a resist supply nozzle, making an edge rinse liquid supply nozzle 
approach the edge part of a wafer again, and rotating a wafer with rotational speed 1000, edge 
rinse liquid was supplied to the edge part from the edge rinse liquid supply nozzle, and the resist 
film of an edge part was removed. 

[0021] At this time, the resist film of the edge part of a wafer is fully removed, and was able to 
skip the edge exposure process. Thereby, the throughput improved about 3%. 
[0022] (Example 2) With the conveyance means, the wafer after an adhesion promoter coat was 
carried in to the spreading unit (coating machine), and was laid on the spin chuck installed in the 
spreading unit Subsequently, the exfoliation liquid supply nozzle was made to approach an edge 
part, rotating a wafer with rotational speed 1000, ethanol was supplied as exfoliation liquid from 
the exfoliation liquid supply nozzle, and HMDS was removed and washed. 
[0023] Subsequently, an exfoliation liquid supply nozzle is retreated, the resist liquid supply 
nozzle was located in the center-section upper part of a wafer, and resist liquid was supplied 
from the resist liquid supply nozzle, rotating a wafer with rotational speed 2500. The resist liquid 
supplied to the wafer front face was applied by the centrifugal force by breadth and thickness 
uniform all over a wafer toward the edge part from the wafer core. 

[0024] Subsequently, retreating a resist supply nozzle, making an edge rinse liquid supply nozzle 
approach the edge part of a wafer, and rotating a wafer with rotational speed 1000, edge rinse 
liquid was supplied to the edge part from the edge rinse liquid supply nozzle, and the resist film 
of an edge part was removed. 

[0025] At this time, the resist film of the edge part of a wafer is fully removed, and was able to 
skip the edge exposure process. Thereby, the throughput improved about 3%. 
[0026] (Examples 3 and 4) Liquid processing was performed like the example 2 except using 
exfoliation liquid as a hexane (example 3) and pure water (example 4). Consequently, the 
throughput of all improved about 3%. 

[0027] In the above-mentioned operation gestalt, although the case where a semi-conductor 
wafer is used as a processed object is explained, in this invention, other substrates, for example, 
a glass substrate etc., may be used as a processed object. 
[0028] 

[Effect of the Invention] As explained above, since the liquid art of this invention supplies the 
exfoliation liquid for HMDS clearance before the process which forms the spreading film at the 
periphery part of a processed object, resist edge exfoliation is easy for it, and it is the approach 
the resist remainder moreover does not happen. 

[0029] Moreover, since the liquid art of this invention can reduce an edge exposure process and 
subsequent cooling processes, it can raise a throughput. Furthermore, since edge exposure 
becomes unnecessary, edge exposure units can be reduced and it can contribute to space- 
saving-ization. 
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DRAWINGS 




[Drawing 1] 



(a) 





(C) 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web.cgi.ejje 



2006/09/21 



(19)0#B#flWf (JP) 



C«> & m 4# & * (A) 



^¥11-16804 

(43) ¥J«11¥(1999) 1 £22 B 



(51)Inta 6 mift^ F I 

H0 1L 21/027 H0 1L 21/30 5 7 7 

21/306 21/306 D 



SS»3ft *»2ft f»*g©Sc2 OL (£: 4 H) 



miasm* 


#8^9- 163006 


(71)tUBA 


000002185 










(22) WEB 


¥/£ 9 ¥(1997)6)1198 




«39:«a/IIK4ta/ll 6 TB 7 #35^ 






(72)38M# 










JfOiC*W&/IIK:Jtfl/ll 6 TB 7«35#V=- 











(54) (5S9kz>«*m assail 



cs7) mm) 

cb?**^ ] hmds mm*m vtcmmttiamm 



S4IA 



9~ 



I F^izk-i 



(a) 




5 WJDMNfc/X** 



(b) 



(c) 



(2) 

1 

ttLX : &mm*ft ) ?1jit : X$>^X. HMDS (Hexa met 
hylen di silazane)^S&&0/c*Sy&3t£K:J«HS?££tt 

firr^XScDfJCC HMDSfi££fli©£>l«^£te#M{* 

[0 00 1 ] 
[0 0 0 2 3 

[£e*©8:W] ^(*i?gii{jt7-a-bX{c*i^T:B, y 

Jhccus?:* hi^Ltitl-5i?S- 9fMUl«ifT 
fen.*. 

[0003] ciiDiS • agtearaccfcutrtt. ^x^© 

(xv i^giSfl-) ©ui;xh®#JiKfcS^*iiiat:S„ 
C(Dtc&, U^Xr^it«&cx*yg|S#©us;xre 
Kl»bi5»4X5 S*y LTx* ^8&#©L/^ 

^ hM%l^*L-Cl^ (Ui>X rXviP©IMii) . C© 

uyx hx i;jp©s»jit«, I4iftr*4#ysuy^ 30 

[0 0 04] 

[»^IP^bJ;^<!:-r-5^S] x»S? 
U >^«*#«&-r-5ft:W-C«x i> i?g|S#© U-i^X 
+»Ki43nftU. C©fcis6. ^«t-C«« Xv^gfcfr 

[0005] c ©#&«:&<,>-*:«:> x v i^gp^©^x 

fc "3 , xv ygB^DS^feXS* 1 P E B (Post Exposure 
Bake) $mmcm3tlZ<DX. x v^S7fe*tfoT*>U 

[0006] *5mmfrfrZ&<>cm&xrj:Ztitcb<DX 
[0007] 



1 1 - 1 6 8 0 4 

2 

SfK£{&£ l x itff a««i(*«ffl±cc^j® &&f$,t z> 
igt. tai3*£fa&©JSiSSB#fc y 
IBJ^l^#©l£^lg£l&*TSX*I££JMlU BijfB^ 
^JgfcJ&iK T £ Xg©mTtC .HMDS &3km<DMHm* 

[0008] c ©«*/&«: jrntf. u^x hSK*sfcarr* 

B?tCXvi?lHJ»tCiyjg|jS^«$&-r€>©r. HMDS^H 

c©fc*, xv^§8^K*jt>r«. ^x^i 

Ui>X hJg<t©Wfc:HMD S##£l/&l>^r&£© 
-C. fXAtl/^ VJK<h©RfJ©®mia 5 tB*flftK:t£T 

j?w»©jt«wjw.» u^x hmz^Bicmm-? z ci* 
[0009] xmioffliimjs&icto^x^ y >x?s 
-. iW*^©*^^. ^*-y>. @H8^©W«8H4 

[0010] 

[^©^*fe©0®] J£TF. *^©S65fe^SI{C^^ 
[0 0 1 13 3|s:^©^ffi{C4ili-C«, HMDS 

i^*ffl©iyjfitj«?:tSMffl<*-c* * ^ x.^<omimmic& 
&-§rz>. cnu, iai (a) fCTjvrj^cc mm^t*^ 
mW}^mtcm&3intc®mi'+7 y- 2 zmmmt ox® 

KnJtfe^tX fcf v 2> l±Cctgg^nfc'i'x^3©x 
v^g&53-©±^tc. PflilltMfi«6yX;W4%^StiS-l*. 
x^ 3 ?:IhIK3 eiH]Sivg# t s*&> *>\> 4 ^ eiHMffi 
*Xv^Si5^fC^&-rs. C<Dm&. ^x^©lHHnStt 

xvygp©*^*%#srrs<!:. 1000-200 

0"C*-5Ccb*JJf*H-». 

[ 0 0 1 2 3 *^{c*ji,»r!-i. fJii?S* , i»x^3©x 
v^3B»(C«|&-rSXg«. HMDS^SCSiT-C^oT 
fc£l<, HMDSjaawfS-C^oTfcSl. 1 . 

[00 13]^C»-C. ")m3KMiT*Sl/^h 

^ttie t -c >? x>'^ 3 mm±:<>cwi5mx& su^n 
cna, si(b) tofc-f^tc. ui?x 

h y XjU 5 * -i; X7% 3 ©*-^SI5±^CC^S6 3 tt. 

[0 0 1 4 3 C©ijf, t >x^3(i[HllS^i'7 h 2^0 
SttiL-riBieLTU-Swr, ^x^3^ffi(C^&3tl 
fcU^ @'C\fc(t«fc9 , }x;\3(tM>S!SA>P>Xv 

sns. c©»^. ■9x/N©n^iief«. ui?x hJis 



(3) 

3 

2 0 00~3 0 0 0r*SC<b*s 

J?* LA*. 

mzm&br* »v>®ft<Duisx y-mzmz-rz. en 
». mi (c) k;^-tj:^(c. ?x^3©x9ya$#© 

» 3 *[hIIS 3 tt&# 6x»j?ij> x${JM6 ./ X;U 6 6 

x^©0!Eag»:, i vygpcD^^**#JS-rS<b. 1 
0 0 0~2 0 0 0"r-£>SC£#Jtf£Ll,». 10 
[0016] ±IHXg*Wr4*^<D*ffi-C«. x 9 
2?«5«-{ca«WR*«l&l/r, HMDSiiifJOt, 
x? ^SB^KCfc^TU^ ^i^iV-^X bMi©K(CH 

[0017] ±taCD*ffi{Cte^-C. fHIS»«i Lti 9 
V>^?g4ffll.^^CC«. MSISt«*&yXjU4<!:L/-t: 
x.yi/yyzmm&s'X)l>6*:m^2>t£&'C&2><D 20 

[0018] Xlc, &mi<0%Sg:*Wmc-§r ZtcibtiC'n 

fcj:0. ifi-? h (n-$-) {cJftAU i&fr^x 

•C. 9x^£@&jigl 0 0 0"C@|£3-fcJ-&#^X9> > 
SBfl-tcx v V> y >XS$y&xX;U«:ifia83 tt. x 9 J? >; 
> x y xji^ p. x 9 y > xj&^g&S u r h m d s 

&?£L/<U 30 
[00 19]^, xyi>y>X#t*&yX;b*^|jg$ 
•tfr. hiS^^x^^x^c^asi^ccfi 
g3ti\ 3x^;&[5|3Si£g2 5 0 0f@C?t«:*^l/ 
J^X h«{JM6yX;WP6uyx hj££{*&L';fc„ 9x^ 

[0 02 0]^, Ui?Xh«*&yX;W*^13-t* 
r. stJfxyy y>x^#t*&yX;u*ox^>©x ? ^sp 
^ccass^. «t7x^*0®$a[i ooo-caesit^ 40 
#/=>x 9 yg&jKcx v =j y >xit^&y xjua>6x 9 

y urx 9 v>w*<d \*%>* vmzm4ki> 

ft. 

[002 1] COit, ^x/NCDXy ygp^©US/X h 

mz+Mm& 3 nr *s 9 . x 9 ^s^txs**^^ * 

ci*T#fc. c*ucj:«5. x;l— y ? h#3%*If£|6j 

[0 02 2] (H*S^2) HMDSa&a&^xyNSrlg 
alette* 9. Maij h (=i-*-) ccffitAU ^ 



^fg§^F 1 1 - 1 6 8 0 4 
4 

fc. Wr»T. ^XM*[51^iiSl 0 0 0T?[H]&3ttft# 

[0023] act»r. idgi«^^x;w^is$-e-c, 
U^X H$m^X;V£3x^©4i9^HUi;£tC<ig3 
^x;N£|o]!&j£g2 5 0 O-CIIIk;* l^X 

{tgM&Stifcu^x S^icJrO'i'x^tti^Sp 
^^X y^a^fclSj^-CJA^O. ■Jxn^IK^-Aj;)! 

[0024]»>r, l^X F{£i|£yX;l<&f£iI3-t* 
-C. x-7^y>x?g#iit&yX;l/*'i;x>'N©x ? yg|i^«c 

x 9 ysp^scx v v> y >x ^ X;i*fr e> x 9 y y > 

[0025] c©£#. ^x^oxyygs^ouyx h 

[0026] (mmm3. 4) Mmm*^*y> mm 

[0027] iteifeMi^ccfc^rtJ. syatsfti or 
^ft^x^^^fct&^ico^-r^Lrc^^ * 

[0028] 

[^©^*] WiSi^l/^^^^^O^S^iS 

««*«j!!iaf*©^S|5^CC«^^©-C. Ui^XhX 

9 5>§iJ8ta*Sg-c;& 0 . L^*> l^x h^D *5|iC 6* 
[0029]*k. *ffe^©^S^ffi«. x 9 i^S^c 

ijifc j; tf-e©^© ?-y >^xa=&giM-r^c i*s-c 

^{C, X9^S7t* J ^Si^S©-T?, X9i^S3fexx9 
[SiB©(SWj:^] 

[iai] < a ) ~ < c ) &*mi<DWWM-fim*mi-t 

4 "|HJg|?«««&^X;W. 5-Ut?Xhjg««&^XJk 6 
- x 9 i> y >x?K«it& y X;l/. 



S$gB¥ 1 1 - 1 6 8 0 4 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 
T BLACK BORDERS 

r IMAGES CUT OFF AT TOP, BOTTOM OR SIDES 

F FADED TEXT OR DRAWING 

F BLURRED OR ILLEGIBLE TEXT OR DRAWING 

r SKEWED/SLANTED IMAGES 

T COLOR OR BLACK AND WHITE PHOTOGRAPHS 

T GRAY SCALE DOCUMENTS 

F LINES OR MARKS ON ORIGINAL DOCUMENT 

r REFERENCE (S) OR EXHIBIT (S) SUBMITTED ARE POOR 

r OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning these documents will not correct the image 
problems checked, please do not report these problems to the 
IFW Image Problem Mailbox 



